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Foreword

In 1992, the U.S. Agency for Internationalance to USAID Missions in Africa, African
Development, Africa Bureau, Office of Sus-institutions, and the Africa Bureau in the design
tainable Development, Productive Sectoinof strategies and identification of priorities for
Growth and Environment Division (USAID/ agricultural TDT. It builds on past experiences
AFR/SD/PSGE)* began a process to redefinand lessons articulated in this report.
the strategies and approaches it was promoting This review was completed by Dr. Cheryl
in agricultural research in Africa. Central toChristensen of the U.S. Department of Agricul-
that process was a reexamination of the stratédre, Economic Research Service. Her insight
gies, experiences, and lessons of past effortand analysis has greatly contributed to our un-
This report orAgricultural Research In Africa: derstanding of what strategies work and don't
A Review of USAID Strategies and Experiencevork in Africa. Among the key lessons emerg-
made a significant contribution to our under-ing from this review is that both African re-
standing of the strengths and weaknesses e&arch systems and development assistance are
past efforts. evolving to reflect the economic reality that
This review of past strategies complementsechnology and research are necessary, but not
several other studies that explore the prospecssifficient in themselves for sustainable eco-
for alternative approaches to agricultural renomic development. Research is not an end in
search in Africa. These studies include an exiself, and, to be effective, it must be linked to
amination of the role of the private sector inother key support services—both public and
agricultural research in Africa, case studies oprivate—including input and output market de-
public private sector collaboration, and a revelopment, policy, and resource management.
view of the subsector approach to technology | especially thank Dr. Christensen for both
development and transfer (TDT). The effortscompleting this review and participating in a
also include participation in and support for theébroad discussion of the report, which included
design of Frameworks for Action, a regionalUSAID officers, U.S. university scientists, Af-
coalition development coordinated by the Secrican scientists and policymakers, and other
retariat of the Special Program for African Ag-members of the international research commu-
ricultural Research (SPAAR), as well as dianity. Thanks also goes to USAID personnel
logue with many professionals and policymakersvho supervised this activity, including Richard

within and outside of Africa. Newberg and Michael Fuchs-Carsch.
The process to redefine the Africa Bureau’s

approach has led to the development &tra- David M. Songer

tegic Framework for Agricultural Technology TDT Unit Leader

Development and Transfer in sub-Saharan Af- USAID/AFR/SD/PSGE

rica. The Strategic Framework provides guid-

* Formerly the Office of Analysis, Research, and
Technical Support / Division of Food, Agriculture, and
Resources Analysis (USAID/AFR/ARTS/FARA).



Vi



Executive Summary

In a time of shrinking resources, the U.S. Agencyl) The Pre-USAID Period: Low Emphasis on
for International Development (USAID), other Agricultural Research, 1950s—-1960

donors, and African governments recognize the

need for clear investment priorities. It is there-Throughout the 1950s and early 1960s, U.S.
fore prudent to examine past investments in agassistance programs paid relatively little atten-
ricultural research in AfricaAgricultural Re- tion to agricultural research. They focused pri-
search in Africa: A Review of USAID Strategiesmarily on extension and building agricultural
and Experienceummarizes USAID’s explicit or universities. This focus reflected the pervasive
implicit agricultural investment “strategies” and assumption that the technology needed to im-
the lessons learned from successive approach@sove agricultural productivity already existed
It also contrasts several cases where agriculturad developing countries and that the major fo-
research was widely adopted and made a signiftus should therefore be on creating institutions
cant impact on national or regional productiorthat could quickly and effectively disseminate
patterns with other cases where research was rthis technology.

successful. It identifies the major elements of

successful and unsuccessful cases of technolog®) The Early Foreign Assistance Act

cal adoption. Finally, it translates these lessonExperience, 1961-65

and patterns into recommendations for refocus-

ing agricutural investment in Africa. The Foreign Assistance Act, passed in 1961,
established USAID and much of its institu-

Partl. Research Strategies and tional structure (e.g., regional bureaus, func-

Investments tional accounts). USAID inherited the previ-

ously dominant research paradigm, focused on
USAID’s Strategies for Agricultural Research spreading existing technologies through educa-

tion and extension. The assumption that avail-
Prior to the development of the Plan for Supable technology was relevant to developing
porting Agricultural Research and Faculties ottountries was only beginning to be questioned.
Agriculture in Africa (subsequently referred toWhile overall assistance to Africa increased
as the Plan) in 1985, USAID did not have adramatically as countries rapidly achieved in-
formally articulated strategy for agricultural re-dependence, agricultural research received rela-
search in Africa. USAID did, however, havetively little support, not only because of the
assumptions about agricultural research and demphasis on existing technology, but also be-
velopment which shaped its priorities and fo-cause USAID personnel believed that funding
cus, and constituted de facto “strategies” fomgricultural research would violate the “spirit”
agricultural research. These implicit strategie®sf its restriction on supporting food grain pro-
tended to be global rather than regional. Howeluction that conflicted with U.S. (agricultural)
ever, developments in Africa tended to reflecinterests.
these broader trends faithfully.
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(3). The Green Revolution Impact, 1966—-1973search and Development Project (SAFGRAD)
were also introduced. The primary research
By the mid-1960s, the impact of the Greenrthrust during this period was on food crop pro-
Revolution technologies and the beginning of @uction, with a secondary emphasis on live-
global agricultural research network changedtock.
the research landscape. While USAID did not
participate in the creation of the International5) Commitment to Agricultural Research,
Agricultural Research Centers (IARCS), it did1981-1991
begin to fund these centers after 1968, when a
six-year ban on USAID support to research oy the 1980s, USAID was committed to mak-
“surplus crops” ended. “Green Revolution” re-ing systematic and sustained investments in ag-
search increased interest in transferring andcultural research, both through its own projects
adopting the new technologies to other tropicaand through contributions to the operation of
zones and supported more emphasis on “adatie international centers. The philosophy that
tive” research. underlay this commitment, as well as the prin-
ciples that provided the foundations for
(4) The New Directions Thrust 1973-1980  USAID'’s strategy, were embodied in the Plan.
The Plan recognized that improved technol-
The New Directions legislation, passed in 1973pgy was necessary to achieve agricultural
required USAID to focus its programs on theprogress in Africa, as well as acknowledged
“poor majority” in developing countries. This that the difficult physical environment, labor
mandate, combined with a deeper understand@onstraints, and a generally weak research base
ing of constraints to technology adoption, led taon African food crops would make research
a focus on designing technology to address thdifficult. It recognized the need for adaptive
needs of small farmers, including those in reresearch and national agricultural research sys-
source poor areas. There was also a heavieams capable of performing it. The Plan estab-
focus on staple food crops produced by smallshed a 20- to 25-year planning horizon for
farmers, such as millet, sorghum, and cassavievestments in Africa’s agricultural research ca-
The sense of urgency associated with the “Worlgacity.
Food Crisis” of the early 1970s also increased The Plan also established country and com-
attention toward agricultural research, especiallynodity criteria for prioritizing USAID’s agri-
research oriented toward increasing food proeultural investment. USAID would make its
duction. greatest investments itechnology-producing
Title XlIl of the 1975 Foreign Assistance countries supporting both technology genera-
Act encouraged support for the IARCs andion and adaption/utilization and would
provided a mandate to engage U.S. universitiestrengthentechnology-adapting countriega-
more directly in international food research.pacities to screen, borrow and adapt technology
USAID got two new mechanisms to supportfrom other sources. The Plan firmly committed
agricultural research: the Collaborative ResearcdSAID to commodity researcand established
Support Program (CRSP) and strengthening afriteria for commodity and research topic selec-
grants to U.S. universities. Title Xl also estab-tion. The highest priority commodities were
lished the Board for International Food andmaize, millet, sorghum, upland rice, roots and
Agricultural Development (BIFAD) to mobi- tubers (cassava and potatoes), and edible le-
lize university resources as well as to work withgumes (beans and cowpeas). USAID specifi-
and advise USAID. Regional research arrangezally excluded research on locally important
ments, such as the Semi-Arid Food Grain Reerops without importance in Africa’s overall

viii



food needs (e.g., groundnut, soybeans, hort$32.6 million in 1979, $28.6 in 1980, and $41.7
cultural crops). The Plan also supported interin 1981. These figures significantly underesti-
national and regional commodity networks.mates U.S. investment in African agricultural
USAID’s priority commodity networks were research, since much of the research invest-
Maize, Sorghum and Millet, Roots and Tubersment comes from regional accounts, which have
Edible Legumes, Upland Rice, and Forages ifared relatively well in constant dollar terms.
Mixed Farming Systems. Finally, the Plan called  Over the past five years, USAID'’s bilateral
for annual expenditures of $50 to $75 millioninvestments in African agricultural research
annually for national programs, $10 to $15have declined, from about $35 million in 1986
million for commodity networks, and $20 mil- to about $28 million in 1990. Regional obliga-
lion per year to support IARCs, CRSPs, andions fell even more sharply, from about $10
other centrally funded projects in Africa. million in 1986 to $3 million in 1990. In con-

stant dollars, expenditures for African agricul-
USAID’s Investment in African Agricultural  tural research in 1990 were below their 1980
Research levels.

USAID’s allocation ofreal resources to sub- Partll. Lessons Learned from
Saharan Africa have varied substantially oveBuccessive Approaches
time, in part in response to the general swings
in development strategy and priorities notedA principal lesson learned by the late 1970s
above. The general data show a high level dechnologies developed often did overcome the
resources (in constant dollars) provided in 1963;onstraints faced by small farmers. The failure
with subsequent sharp declines. Total U.S. age reduce these constraints was the major rea-
sistance to Africa still falls short of the amountson for low rates of technology adoption.
provided during that period in constant dollars, USAID and other donors also found that it
while USAID’s assistance only recently reachedvas often more difficult to directly address these
those earlier levels. The sharp drop in assiszonstraints than had been initially envisioned.
tance to Africa during the late 1960s and earlffhese constraints included resource limitations
1970s probably reflects the closing of country(poor soils, inadequate water, peak labor short-
missions and consolidation of African activity ages, and lack of capital), as well as the need to
triggered by the Korry Report. assure subsistence food supplied and to reduce
Data on USAID’s expenditures for agricul- the risk of crop failure. Farming systems re-
tural research, education, and extension simsearch played an important rolelmcumenting
larly show a significant drop from $17.1 mil- these constraints, but less so in producing vi-
lion in 1965 to 5.9 million in 1970. Most able alternatives for transcending them.
investment during this period, however, went By the mid-1980s, with the experience of
to agricultural extension and education. Agri-attempting to implement a much more ambi-
cultural research received very little supportious program of assistance to African agricul-
during this period. Only Nigeria had any in-tural research, some additional lessons were
vestment in agricultural research before the earlglear.
1970s. In the remaining countries, a few small  First, virtually all USAID research projects
investments were made in the early 1970underestimated (or rediscovered) the impor-
USAID’s investment in African agricultural re- tance of institutional constraints and national-
search increased significantly in the late 19703evel policies to the conduct and dissemination
however. USAID’s total agricultural researchof agricultural research. While many projects
budget for Africa reached $15.9 million in 1978,reported institutional “lessons learned,” these



lessons were in some sense misinterpreted. Th@&art lll. Patterns in Successes and

were generally seen as issuepudject imple- Failures

mentationrather than as signals for the need to

look more fundamentally at the design and opWhile agricultural research has not brought a
eration of research institutions themselves. Green Revolution in Africa, there have been

Second, there was a growing recognition oenough cases of broad research adoption to
the importance of sectoral and national policiesuggest some features associated with success-
in constraining research. In some instancedul and failed adoptions. The complete report,
research efforts were concentrated on crop&gricultural Research in Africaanalyzes suc-
characterized by heavy government interveneessfully disseminated research techologies in
tion, including the establishment of unfavor-maize, cotton, potatoes, beans and cassava and
able producer prices and inefficient input supeompares features of these successes with re-
ply systems. These factors significantly affectediiews of failed research activities. The com-
farmers’ ability to adopt new technologies agparison reveals clear patterns associated with
well as their economic incentives to do so. successful research adoption:

Third, USAID and other doners recognized
the high cost of of food self-sufficiency poli- 1)
cies and the resulting focus on increasing pro-
duction of food crops to the exclusion of other
commodities. Food self-reliance was a more
effective approach to food security. This recog-
nition, however, did not translate into a full
blown appreciation of the importance of build-2) Sucessful cases of research adoption in the
ing realistic economic assessments into research absence of a cash market are relatively rare
priorities. and are associated with severe threats to

Fourth, the experience with networks (while  household food security (e.g., cassava).
mixed) suggested that the networks could pro-
vide effective vehicles for making a much wider3)

In virtually all successful cases, there has
been both an improvement in physical tech-
nology that increased production and pro-
ductivity and a supportive market for the

commodity.

Research designed to increase production

range of germplasm directly available to local
scientists but their proliferation reduced their
cost-effectiveness.

Fifth, there was a growing appreciation for

of subsistence crops has rarely been suc-
cessful, especially when higher yields re-
quire purchased inputs or major modifica-
tions of established (mixed cropping)

the importance of noncommodity research, es- systems. Technologies have often been un-
pecially in areas which impacted the agricul- economical or at variance with farmers’ ob-
ture system as a whole and threatened the sus- jective functions.

tainability of agricultural activities. Research
on soils, integrated pest management, and agrd)
forestry was undertaken, although these efforts
were small compared to commodity production
research.

Finally, USAID, as well as other donors,
came to realize that too little attention had been
paid to documenting and analyzing the impact fect. Poorly functioning markets and
of research. Many evaluations noted that im- unreliable input systems have led uniformly
pacts could not be measured because accurate to failure.
baseline data were lacking.

In the most successful cases, there have
been effective links between commodity
markets, input supplies (e.g., fertilizer, seed,
agrochemicals, equipment), and credit. Par-
tial success has been possible where mar-
kets existed, but input supplies were imper-



5) There are several viable approaches for cre- The challenge of an agricultural research
ating a supportive market system, includingstrategy relevant to the 1990s is to develop a
vertically integrated systems (involving ei- workablelink between the dynamism and op-
ther public or private sector organizations) portunities created by policy reform and privat-
informal markets, and liberalized, relatively ization and the technological improvements that
competitive markets. can flow only from agricultural research, and

that are essential to sustaining the growth policy

6) Many technologies have not been successeform makes possible.
fully adopted because they have not ad- USAID, as well as other donors involved in
dressed key constraints. Often these havgolicy-based lending, are at a crucial turning
been constraints that were not commoditypoint. Policy reform, a necessary condition for
specific (e.g., labor availability, rainfall vari- making investment in both enterprises and tech-
ability). nologies worthwhile, must now depend on such

investments to deliver the increases in growth

7) Technologies that successfully loosened kegind welfare that African nations need so des-
constraints (such as animal traction in Wesperately. At this juncture, therefore, it is of
Africa) have sometimes created growth op-<ritical importance that sound investments in
portunities in multiple parts of the agricul- improved productivity be made and that they be

tural sector. made in areas where they can provide the great-
est possible support for the ongoing policy re-
Part IV. Conclusions and form process.
Recommendations

Conclusion 2: Research Systems Need To Be
The previous review of strategies and adoptioResults Oriented
suggests two over-arching conclusions.

An important institutional conclusion is that
Conclusion 1: Marketing Systems Are Crucial institutions—even research institutions—need

to be results oriented. Results need to be de-
The primary conclusion is that the operation ofined not only in terms of the number of re-
markets plays a critical role in the adaption okearch products produced (papers, trials, etc.)
technology. This is true at the micro level,butin terms of the wider, practical utility of the
where the issue is economic feasibility for gproducts. It also appears, however, that the best
particular farmer. It is also true at the sectoralvay to achieve this orientation is for research
level. The most successful cases of technologinstitutions to have direct, and real, links to the
cal adoption occur when there are viable interagricultural marketplace in their countries. This
nal or external markets. More effective adop-does not imply that there must be immediate
tion occurs when there are effective links tgpayoffs to all agricultural research, but rather
inputs (via vertical integration or well func- that there must be some significant portion of
tioning input markets) and marketing (againthe research system whictpi®foundlygeared
through vertical integration or efficient mar- toward responding quickly and effectively to
keting systems). Market considerations shouldnarket realities.
also shape research priorities. Research on com- These two conclusions, plus the lessons
modities for which there is no viable internal orlearned from previous strategies and the suc-
external market is unlikely to lead to wide-cess and failures of adoption, support several
spread adoption or generate a substantial eccecommendations for future research strategies:
nomic impact.
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1) Identify and capitalize upon research thab) Broaden the commodity coverage of re-

2)

3)

4)

will directly supportenhanced growth

Focus on key aspects of the nonfarm com-
ponents of agriculture which offer opportu-
nities for significant reductions in cost and/
or opportunities to break key constraints to
growth. 6)

Make a major commitment to drawing into
both national and international research
systems private sector organizations, espe-
cially in areas where privatization is key to
ongoing reform efforts. 7)
Focus explicitly on noncommodity research
that can address major African production
and marketing problems.

Xii

search to include research on the produc-
tion and marketing of crops that have sig-
nificant potential as export crops and/or
commercial development within the coun-

try.

Make decisions on country and institutional

priorities not only on the basis of their ca-

pability to produce research results but also
on the capacity to translate research into
tangible impacts.

Build the identification and assessment of
impacts into both the organization and the
conduct of research programs and research
institutions.
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Introduction

In a time of shrinking resources, the U.S. Ageneying these objectives had a 20- to 25-year time
for International Development (USAID), other frame.

donors, andAfrican governments themselves  During the 1980s, many of the dismal fore-
recognize the need for clear investment priorieasts for sub-Saharan Africa’s agricultural per-
ties. It is therefore prudent to examine the cas®rmance were confirmed. So was the assess-
for or against continued investment in agriculinent that research offered little that could be
tural research in Africa, as well as to examingulled off the shelf for a short-term “quick fix.”
the consistency of those investments with othThe crises created, however, did catalyze a
ers beingmade by USAID. It is particularly willingness to address some of the deep-seated
important to look for means of tailoring thesepolicy constraints to agricultural production,
investments to achieve the most immediatand the importance of the performance of the
impacts possible on the performance of thagricultural sector to overall economic growth.

agricultural sector. As countries undertook policy reforms, both
local governments and international donors

Agricultural Research and Growth in gained greater experience with the constraints

Africa and lags involved in implementing policy re-

form. Recent World Bank reviews of the expe-
The conjunction of a general worsening of agfience with policy adjustment lending concluded
ricultural conditions and increased investmenthat in sub-Saharan Africa the lags experienced
in agriculture and agricultural research has leth the agricultural sector’s response to policy
to questions about the utility of further invest-changes were a major factor in the region’s lack
ment in agricultural research in sub-Saharaof economic growth. The lags were often attrib-
Africa. The gains associated with agriculturalutable to nonprice factors, such as weak infra-
research in Asia during the development of thatructure and a lack of the productivity-increas-
Green Revolution have proved elusive in subing technologies needed to support an aggregate
SaharanAfrica. Yet this should come as no price response.
surprise to those familiar with the African set-  This experience, and earlier analysis, sug-
ting. A decade ago, there was broadly basegbests a strong need to maintain and refocus
consensus that while African agriculture couldinvestment in agricultural research. Without im-
not match the growing demand for food with-proved productivity, sustainable increases in
out technologically based increases in produceconomic growth will not be achieved. How-
tivity, the “models” for technological change ever, increases in productivity are needed not
developed in the United States and Asia couldnly in agricultural production, but also in ag-
not be effectively transferred to most of subricultural marketing and processing. Indeed, re-
Saharan Africa. New research, responsive tgearch in some of these areas can both support
the variety and complexity of sub-Saharan policy reform initiatives and facilitate the adop-
Africa’s agricultural environment, would be tion of improved technologies by African farm-
needed to support more intensive, higher prcers. Donor support for research will play a criti-
ductivity production. It was also clear that pur-cal role in the future of African agriculture.



Economic pressures focus government attershould not be taken as signs that research is
tion on immediate crises and concerns. Thes&bout to produce a Green Revolution in sub-
pressures have both weakened national finaisaharan Africa, that researchers with inadequate
cial support for agricultural research and creequipment and support will by the sheer force
ated inefficiencies in the use of national reef motivation produce breakthroughs, or that
search resources. Even so, the capabilities noghanges in the focus and direction of research
in place are significantly better than they wereare unnecessary. They do indicate, however,
a decade ago. Economic crises provide oppothat in many instances progress has been made,
tunities for constructive change, including moreand that the United States and African countries
efficient organization of national research struchave much to lose if these capabilities are not
tures (for example, the recent reform of thanarshalled to directly support policy reforms
Kenyan Agricultural Research Institute with technological advances.

[KARI]); the establishment of clearer, more

achievable research objectives; and opportuniWhy the Research Focus Needs

ties to involve the private sector more signifi-to Be Broadened

cantly in agricultural research.

Within this difficult environment, research Technological progress, reflected in increased
investments are beginning to show positive reproductivity, is a critical component of the abil-
sults, although not on the scale that characteity of the agricultural sector to contribute to
ized research in Asia. First, in some instancegconomic growth. The classic paradigm is that
research results played a rather direct role isignificant increases in productivity associated
increasing commodity production and preventwith agricultural technology or innovation cre-
ing an even more significant deterioration inate an expanded food supply, which in turn
agricultural production. The most dramatic ex4owers per unit food costs. Lower prices stimu-
ample is the development of improved maizdate demand, making it possible for farm in-
varieties, which have been widely disseminatedome to rise by selling a greater quantity of
Second, research has led to increased produimod at a lower unit cost of production and a
tion of key export crops, with correspondinglower unit price. Income growth over time stimu-
increases in farm income and agricultural sedates demand for a wider range of agricultural
tor development. The most dramatic exampl@roducts, including animal protein, higher val-
of this is cotton production in francophone ued vegetables and fruits, and more processed
Africa. Third, research efforts appear to be profoods (Engel’s law).
ducing a body of both physical and socioeco- The type of innovation that will produce
nomic information that is contributing both to these productivity gains depends on both the
an unlearning of erroneous “conventional wisphysical environment and the socioeconomic
dom” and to knowledge of the broader physicaenvironment. The physical environment in much
and socioeconomic environment that is criticabf sub-Saharan Africa creates production con-
to relevant research. Finally, investments irstraints that are quite different from those pre-
training researchers have now begun to produaailing in Western countries or Asia. This com-

a larger cadre of qualified researchers. Many oblicates the “transfer” of agricultural

these researchers work under harsh and utechnologies from other regions and requires a
promising conditions. However, network ac-heavier investment in site-specific research. This
tivities and research support have helped stimuias been one of the major lessons learned by a
late commitments to higher quality professionatiecade of physical science research in Africa.
work. The economic environment in Africa is also

These positive observations, of course, considerably different from that which prevailed



in other countries that experienced significant We are beginning to see changes that could
agricultural revolutions. The same was true ofake market-oriented innovation more relevant
the Asian economic environment vis a vis théo sub-Saharan Africa and, hence, make tech-
Western countries, like the United States, whichological change more relevant to economic
were the source of the initial agricultural revo-growth. Farming systems research and associ-
lutions. Hence, the Green Revolution technoloated social science perspectives with a more
gies had different features—as the literaturéempirical” approach to African farmers, such
demonstrates. Economists have found that rel&s on-farm research, have (albeit imperfectly)
tive prices (as summaries of demand relationgenerated more accurate information on eco-
ships and factor endowments) have a majanomic as well as sociocultural realities. This
impact on the development and spread of teclinformation has often been unavailable from
nological innovation (induced innovation). more “official” sources, such as macroeconomic

For induced innovation to occur, relativedata or official price series, for a variety of
price relationships must somehow be linked t@easons, including:
the process of research and technology devel-
opment. How strong these links are depends dR a significant divergence between “official”
the nature of the economic environment itself and “unofficial” markets (and less accurate
(for example, how market oriented it is) and the  knowledge of the latter);
ties between markets and research establis® ignorance of economic (and other) realities
ments. Links are strongest in a commercial of production on units that do not benefit
market environment. but sometimes at the cost significantly from subsidies (for example,
of a shorter term perspective and a lack of credit, inputs) and/or are producing com-
attention to public goods. Links are intermedi- modities not controlled by the government
ate in public research settings where there accu- (subsistence food crops, “minor” crops); and
rate information on economic realities is avail-® policy distortions, which should decrease
able. as policy dialogue increases.

For a combination of institutional, policy,
and historical reasons, economic “realities” (as As policies and institutions change, the
experienced by the majority of farmers) haveaJnited States should be prepared to refocus its
not been accurately fed into the research to support these changes. More ex-
postindependence research apparatus of thplicit research on commodity marketing and
national agricultural research systems (NARS)input supply systems is needed to complement
In the colonial period, with a heavier emphasisnicro level studies of farm practices. Change in
on cash-crop production for the world marketthe marketing/institutional structure of the
relevant economic information was more ac-agribusiness” sector is likely to be more rapid
cessible because colonial administrations anthan changes in the physical environment.
institutions focused heavily on profitability and Macroeconomic policy changes may alter some
tightly controlled local “cash-crop” economic key features of reality at the farm level—in-
environments in ways oriented toward the worldluding changes in input availability, wage rates,
market. During the postindependence periodand marketing channels that could impact tech-
many African governments adopted policies amiblogy adoption. The research agenda must be
institutions that distorted, or destroyed, the opdefined to make it as likely as possible that new
eration of markets. The prevalence of such politechnologies are available to support transfor-
cies and institutions were frequently a seriousnation across the entire agricultural system.
constraint to agricultural research.



1. USAID's Agricultural Research
Strategies and Their Evolution

USAID’s Strategies for Agricultural nologies. The transfer and extension of U.S.
Research agricultural technology continued to be regarded
as the best way to ensure that the rural sector
Prior to the development in 1985 of the “Plancould contribute to development. The assump-
for SupportingT USAID did not have a for- tion that available technology was relevant to
mally articulated strategy for agricultural re- developing countries was only beginning to be
search in Africa. USAID did, however, have questioned.
assumptions about agricultural research and Agricultural research received little support,
development that shaped its priorities and fonot only because of the optimistic assumptions
cus, and constituted de facto “strategies” foregarding the appropriateness of existing tech-
agricultural research. These implicit strategiesiology but also because USAID personnel be-
tended to be global rather than regional. Howleved that funding agricultural research would
ever, developments in Africa tended to faith-violate the “spirit” of its restriction on support-
fully reflect these broader trends. ing food grain production that conflicted with
U.S. (agricultural) interestsThe emphasis on
The Pre-USAID Period: Low Emphasis on  creating extension programs and institutions of
Agricultural Research (1950s-1960) higher learning continued. (See discussion be-
low)
Throughout the 1950s and early 1960s, U.S. During this period, USAID significantly
assistance programs paid relatively little attenincreased the number of its bilateral missions,
tion to agricultural researchlhey focused pri- including the establishment of missions in most
marily on extension and building agricultural of the newly independent countries of sub-Sa-
universities. This focus reflected the pervasivénaran Africa. To focus its activities across such
assumption that the technology needed to ima broad range of countries, USAID instituted a
prove agricultural productivity already existedsystem of country classification. Countries in
in developing countries and that the major fothe first category had most of the prerequisites
cus should therefore be on creating institutionfor development other than adequate external
that could quickly and effectively disseminateassistance (for example, they had a relatively
this technology. advanced public administration system, long-
term prospects for political stability, and, by
The Early Foreign Assistance Act Experience implication, an adequate planning capability).
(1961-65) These countries would receiveT in this cat-
egory? Countries in the second category lacked
The Foreign Assistance Act, passed in 196lsome of the pre-requisites for development. In
established USAID and much of its institu-these cases, prolonged assistance was seen as
tional structure (for example, regional bureauspremature, and assistance focused on the iden-
functional accounts). tified priorities of the country itself. The third
The dominant development paradigm con€ategory was composed of countries unlikely to
tinued to emphasize spreading existing techreach a point of becoming self-sustaining for



some time to come. Aid to such countries wouldvas being developed, research capabilities were
need to be flexible, experience-based, and urcreated in other institutions. Agricultural re-
likely to create an obligation for increased assearch was conducted primarily in government
sistance by USAID or other donors. programs in the ministry of agriculture, na-
USAID'’s early extension efforts focused ontional research centers, or production-oriented
trying to build national extension systems basedrganizations.
on the U.S. model and on improving methods
for disseminating information to farmers. In- The Green Revolution Impact (1966-73)
vestments made in pursuit of these objectives,
however, tended to be less successful than eBy the mid-1960s, the impact of the Green
visioned. There were several lessons to beRevolution technologies were beginning to be
learned from this experience, including: felt in Asia. This impact led to the beginning of
what is now a global agricultural research
B technologies developed in temperate  network.T Maize and Wheat Support Center
zonesffrequently performed poorly in tropi- (CIMMYT) and the International Rice Research
cal environments; and Institute (IRRI) began a process of creating
B farmers did not adopt the technologies ofinternational agricultural research institutes,
fered because they faced constraints (botbrganized under the CGIAR (Consultative
physical and socioeconomic) that made th&roup on International Agricultural Research)
technology inappropriate to their situation.in 1972. While USAID did not participate in
the creation of the International Agricultural
USAID also invested heavily in creating Research Centers (IARCs), it did gradually pro-
and supporting agricultural universities in de-vide support to these centers. Beginning in 1969,
veloping countries. Between 1951 and 1966with assistance to CIMMYT, USAID began to
USAID and its predecessor organizations infund some of the international centers engaged
vested nearly $150 million in contracts within “green revolution research.” This was made
U.S. universities for providing technical assispossible in 1968 when a six-year ban on USAID
tance to develop agricultural colle§dhe U.S. support to research on “surplus crops” was
land grant system—uwith its tripartite missionended.This led to considerable interest in trans-
of teaching, research, and extension—was thierring and adopting the new technologies to
institutional model for these efforts.The focusother tropical zones. It also supported a greater
of this investment was primarily on teachingemphasis on “adaptive” research, and ultimately
and curriculum development. Heavy teachingocused more attention on policies and institu-
loads and lack of research funds meant thaional arrangements that blocked the adoption
research depended primarily on the initiative obf improved technologies and the need for im-
individual faculty members and did not de-proved training in policy formulation and analy-
velop as an institutional commitment. Sis®
There was at least one “institutional” lesson At the same time (circa 1967), USAID un-
to be learned from the early investments irderwent internal changes that had a significant
agricultural universities. Developing country impact on its African programs. The Korry re-
universities, unlike U.S. land grant universi-port advocated a shift toward a multilateral and
ties—did not and were not likely to—play aregional framework, with multilateral organi-
major role in agricultural research. Universitieszations taking the lead in Africa and USAID
needed considerable development to suppofiling in with specific activities. In keeping
the teaching mission, an area in which somwvith this reduced role, USAID phased out 22 of
universities are still weak. While this capacityits 33 African missions as projects were com-



pleted. USAID made no new bilateral develop# a greater focus on adaptive research, con-
ment loans or technical cooperations starts in ducted on small farms;
these countrie$Finally, the substantive focus B increased emphasis on communication
shifted to education and training, food, popula- among researchers, extension agents, and
tion, health, private sector, and physical infra- farmers;
structure. B more interdisciplinary agricultural research,
USAID also changed its funding modali- including the involvement of economists,
ties, introducing program loans, conditional on  anthropologists, and nutritionists (embod-
policy performance. By FY 1967, about one- ied in the concept of farming systems re-
third of USAID’s agricultural assistance came  search [FSR]);
through program loans, used to finance the eX@® increasing emphasis on the role and impor-
port of U.S. fertilizer, and engineering skillsto  tance of strong national research networks
build plant capacity in developing countries in developing countries that are capable of
themselved? USAID also supported greater adapting technologies received from the
private sector and nongovernmental organiza- IARCs; and

tion (NGO) involvement in agriculture. B greater realization within the development
community that more time is needed to
The New Directions Thrust (1973-80) implement agricultural research projects

than had previously been projected.

The New Directions legislation, passed in 1973,

required USAID to focus its programs on the  During this period, there was also an in-

“poor majority” in developing countries. This crease in the number of bilateral missions in

mandate, combined with previous lessons oAfrica, at least in part in response to the severe

the importance of constraints in technologyfamine in the Sahel during the early 1970s. The
adoption, led to changes in USAID’s agricul-sense of urgency associated with the “World
tural research objectives, which persisted fronfrood Crisis” of the early 1970s also increased

1974 to 1982. These were summarized by attention toward agricultural research, especially

USAID evaluation report as follows: research oriented toward increasing food pro-

duction.

B an increasing attempt to design technology This increased attention was translated into
that addresses a broad range of small farméoth increased research funding and the cre-
constraints, both physical and socioeco-ation of new mechanisms to support agricul-
nomic; and tural research. During the 1974 World Food

B an increasing attempt to design technoloConference, Secretary of State Henry Kissinger
gies for resource poor areas (for examplepledged that the United States would triple its
the Sahel) and a heavier focus on the cropsontribution for the international research cen-
produced by small farmers, including stapleters, for agricultural research in developing
food crops such as millet, sorghum, anccountries, and for research by American uni-

cassava. versities on agricultural problems in develop-
ing countries?
The shift in objectives, in turn, implied In 1975, Title XII of the Foreign Assistance

changes in agricultural research methodologyAct (“Famine Prevention and Freedom from

USAID’s evaluation report summarized theseHunger”) provided additional support for agri-

as follows?*? cultural researcH.Title XII created authorities
to provide program support to the IARCs, to
involve universities more fully in international



agricultural science networks, and to supportomparative advantagéThis led to some seri-
long-term collaborative university research onous economic difficulties. Government policies
food production, distribution, storage, market-sometimes included the stimulation of produc-
ing, and consumption. It also established thé&on in basic food crops through high guaran-
Board for International Food and Agricultural teed prices. Demand for these crops during years
Development (BIFAD) to mobilize university of good production was limited, leading to costly
resources, advise USAID, and participate irsurpluses. Research to support increased pro-
agricultural development policy formulation, duction of such commodities was, in retrospect,
project design, and U.S. universities’ work withmisguided.
USAID.
Two new categories of USAID support for Commitment to Agricultural Research
agricultural research emerged from the Titlg1981-91)
Xll legislation. The first was the Collaborative
Research Support Program (CRSP). CRSP8y the 1980s, USAID was committed to mak-
provideT least 25 percent of the total projecing systematic and sustained investments in ag-
cost. The second funding mechanism was ricultural research, both through its own projects
strengthening grants to U.S. universities. Thesand through contributions to the operation of
grants were designed to help universities locatthe international centers. The philosophy that
and develop staff with the capacity to work onunderlay this commitment, as well as the prin-
long-term overseas assignments. ciples which provided the foundations for
This was also a period of experimentationJSAID’s strategy, were embodied in the Plan
with regional research arrangements. The Senfor Supporting Agricultural Research and Fac-
Arid Food Grain Research and Developmenulties of Agriculture in Africa (subsequently
Project (SAFGRAD) was initiated in 1977 as areferred to as the Plaff).
$13.3 million dollar project which combined an ~ The Plan recognized that improved technol-
Organization of African Unity (OAU) coordi- ogy was necessary to achieve agricultural
nating role with USAID funding for both inter- progress in Africa, as well as acknowledged
national centers—the International Institute ofthat the difficult physical environment, labor
Tropical Agriculture (IITA), International Cen- constraints, and a generally weak research base
ter for Research in the Semi-Arid Tropics on African food crops would make research
(ICRISAT)and a U.S. university (Purdue) for difficult. The Plan also affirmed the importance
research on millet, sorghum, maize, and cowef building national agricultural research sys-
peast® tems. Because agricultural technologies are of-
The primary research thrust during this peten location specific, and very sensitive to the
riod was on food crop production, both withinagroecological environment, as well as the
USAID and across the donor community. Thesocioeconomic characteristics of farmers, na-
DEVRES survey of agricultural research tional research systems would have to be able
projects in the Sahel, for example, determinetb identify, screen, and interpret technological
that in 1983 over half of the 289 agriculturalalternatives and even to effectively borrow re-
research programs/projects in that region wersearch results. A time frame of 20 to 25 years
focused on crops research. Livestock researclas seen as the planning horizon for invest-
accounted for another 26 percént. ments in Africa’s agricultural research capac-
In some instances, this translated into proiy.
grams that supported the achievement of “self- The Plan established country and commod-
sufficiency” in food crops, almost irrespectiveity criteria forprioritizing USAID’s agricultural
of considerations of economic efficiency orinvestment.



Country Criteria

USAID would make its greatest investments

intechnology-producing countries, supportingl
both technologygeneration and adaption/utili-

zation. These countries were definedby the fol-
lowing criteria:

strengthen the capacities to screen, borrow, and

at least 100,000 hectares of land planted im
each commodity for which research assis-
tance was planned,;

a research staff of 100 or more scientists
(with a minimum of 8 to 12 scientists as-
sumed necessary to make significant

willing to establish regularized working re-
lationships with IARCs and other research
institutions outside the country;

national leadership that indicated a willing-
ness to consider funding recurrent and op-
erational costs of national research insti-
tutes and to provide reasonable per-scientist
research support; and

a faculty of agriculture with some capacity
to provide B.S. graduates to serve on com-
modity research teams and qualify for gradu-
ate training?®

Commodity Priorities

progress on any one commodity);

three or more functioning research stationhe Plan firmly committed USAID to com-

in key agricultural areas of the country;

modity research and established criteria for

a national research system pursuing prioricommodity and research topic selection. These
tized commodity and problem-solving re-criteria included:

search;

a national research system with workingl
relationships with IARCs, CRSPs, neigh-
boring national programs, and regional pro-
grams; [ |
a national budget that demonstrated steady
support and reasonable per scientist fund-
ing; and

a faculty of agriculture with the capacity to B
teach and do research, providing B.S. level
students qualified to pursue graduate stud-
ies at African universitie¥.

USAID would provide assistance to u

adapt technology from other sources in tech-

nology adapting countries. These countries were

defined by the following criteria:

the extent to which the commodity contrib-
uted to present and projected calorie intake
in rural and urban areas;

the likelihood that improved farmer-relevant
technology could be developed to increase
production, given the expertise and state of
the art in the United States and IARCs;
the availability within the national research
system of a minimum cadre of 4 M.Sc. or
Ph.D. scientists backstopped by a staff of 8
B.S. level specialists to work on priority
research problems; and

a U.S. comparative advantage in providing
knowledgeable scientists and relevant tech-
nology that could be incorporated into an
ongoing research program.

The United States was believed to have a

cultivated area for priority crops of about comparative advantage in food crops, rather

100,000 hectares;

than export crops. The highest priority com-

an agricultural research staff of 20 to 80modities were: maize, millet, sorghum, upland

scientists;

rice, roots and tubers (cassava and potatoes),

two or more operating research stations; and edible legumes (beans and cowpeas).
a national research system willing to estabUSAID specifically excluded research on lo-

lish research priorities;

cally important crops without importance in

a national research system interested in anéifrica’s overall food needs (for example,



groundnut, soybeans, and horticultural créps). focusing research on actual small farmer con-
The Plan also included a major commit-straints (for example, labor constraints, mixed
ment to commodity networks, both as a meansropping systems) and problems in conducting
of overcoming some of the difficulties of small, research on small farms created by high trans-
thinly staffed research institutions and as aportation costs, unavailability of vehicles, and
means for fostering better information exchangghe need to design contr@iDespite the diffi-
coordination, and cooperation. USAID’s prior- culties involved, however, on-farm trials have
ity commodity networks were Maize, Sorghumproved helpful in transferring technology and
and Millet, Roots and Tubers, Edible Legumeshew seed varieties to farmers and gaining farmer
Upland Rice, and Forages in Mixed Farmingfeedback.
Systems. By the mid-1980s, with the experience of
Finally, the Plan established significant lev-attempting to implement a much more ambi-
els of target spending for agricultural researchious program of assistance to African agricul-
in Africa over a 15-year period. It planned totural research, some additional lessons were
commit $50 to $75 million annually for na- clear.
tional programs, $10 to $15 million per year to  First, virtually all USAID research projects
support commodity networks, and some $2@nderestimated (or rediscovered) the importance
million per year to support IARCs, CRSPs, andf institutional constraints and national level

other centrally funded projects in Afriéa. policies to the conduct and dissemination of
agricultural research. While many projects re-

Lessons Learned from Successive ported institutional “lessons learned,” these les-

Approaches sons were in some sense misinterpreted. They

were generally seen as issues of project imple-

A principal lesson learned by the late 1970snentation rather than as signals for the need to
was thatthe technology promoted in the pastlook more fundamentally at the design and
often did not overcome or alleviate many of theoperation of research institutions themselves.
constraints faced by small farmers. The failuré&Vorld Bank projects encountered problems
to alleviate these constraints was the major reaimilar to those identified by USAID in its
son for low rates of technology adoptitn. project appraisal reports (for example, poor re-

USAID and other donors also found that itsearch management, failure to recruit staff,
was often more difficult to directly address theseudget cuts and inadequate support, lack of
constraints than initially envisioned. The con-procedures for research planning and priority
straints included resource limitations (poor soilsgtting, weak inter-institutional coordination and
inadequate water, peak labor shortages, and ldoikages to extension). The Bank concluded,
of capital), as well as the need to assure subsikewever, that these difficulties were generally
tence food supplied and reduce the risk of cropvercome in “free-standing” research projects,
failure* FSR played an important role in docu-most of which were successful in achieving a
menting these constraints, but less so in praignificant portion of their objectives.
ducing viable alternatives for transcending them. Second, there was a growing recognition of

Third, conducting on-farm trials—a step the importance of sectoral and national policies
toward orienting research more directly to acin constraining research. In some instances,
tual farm conditions—was more difficult and research efforts were concentrated on crops char-
costly than initially anticipated, both for the acterized by heavy government intervention,
World Bank and for USAID. The specific re- including the establishment of unfavorable pro-
search problems involved in conducting suctducer prices and inefficient input supply sys-
research included both a difficulty in directly tems. These factors significantly affected farm-



ers’ ability to adopt new technologies as well amnd management in humid West Africa) and
their economic incentives to do so. that threatened the sustainability of agricultural
Third, there was an emerging awareness activities (for example, environmental degrada-
the importance of commercial markets for retion). Increased research on soils, integrated
search adoption. Some of the so-called “minorpest management, and agroforestry reflected
crops covered by USAID-funded research (fotthis awareness, although the level of research
example, roots and tubers, beans) apparentsffort devoted to these topics remained small in
saw more effective adoption of research resultsomparison to resources devoted to commodity
in part because these crops were important iproduction research.
the informal economy. Researchers could ob- Finally, USAID, as well as other donors,
tain fairly accurate economic signals with evercame to realize that too little attention had been
relatively small surveys. Farmers appeared tpaid to documenting and analyzing the impact
have built such economic information into theirof research. Many evaluations noted that im-
production practices and used it to cope witlpacts could not be measured because accurate
resource and factor constraints. The availabilitypaseline data were lacking.
of local/regional markets for these crops made
the spread of significant innovation possible. Omissions of Past USAID Strategies
By the 1980s as well, the tacit focus on food
self-sufficiency had given way to the more re-Despite an increased focus on FSR, designed to
alistic concept of food self-reliance. Researchlelineate the constraints facing farmers and to
activities, such as those conducted by Michigamake agricultural researchersT production ori-
State University team, were instrumental inented. Relatively little emphasis was placed on
shifting governments away from rigid food self-examining other crucial parts of the agribusiness
sufficiency policies in a nhumber of countriessector (including policies, input supply and
(for example, Mali, other Sahelian countriesmarketing, performance of markets for com-
Zimbabwe}’ This recognition, however, did modities produced, agricultural policies).
not translate into a full-blown appreciation of  In addition, relatively little economic analy-
the importance of building realistic economicsis of the profitability of research was con-
assessments into research priorities. ducted. This is particularly apparent as an ex-
Fourth, the experience with networks (whiletensive review of recent production research
mixed) suggested that the networks could prohas found that technologies are unprofitable,
vide effective vehicles for making a much widergiven labor requirements and undistorted input
range of germplasm directly available to localprices?® The significance of input subsidies in
scientists—for example, beans and cassava maintaining even the relatively low use of fer-
East Africa; the Strengthening African Agricul- tilizer is becoming clear, as levels of fertilizer
tural Research and Faculties of Agriculltureuse have dropped significantly in countries
(SAARFA) network. This pattern makes it morewhere exchange rate devaluation and/or sub-
likely than it was a decade ago that researckidy removal have exposed farmers to new
results can be effectively linked to agriculturalmarket realities.
productivity. However, the proliferation of net-  As a result of the former omission, rela-
works appears to have reduced the cost-effetively little attention was focused on research in
tiveness of these activities. transportation, marketing, handling, or institu-
Fifth, there was a growing appreciation fortional changes that could either reduce the costs
the importance of noncommodity research, essf input delivery (as opposed to subsidizing
pecially in areas that impacted the agricultur¢hem) or examining the role markets and the
system as a whole (for example, soil fertilitypossibilities for income enhancement that might
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flow from them.

The Michigan State work, among others,
also demonstrates that conventional wisdom has
underestimated the involvement of rural housel
holds with the market, particularly with domes-
tic markets for foodstuffs. Poor performance of
these markets (for example, their thin nature,
lack of financing for private sector traders) ap-
parently has hindered the willingness of at least
some farmers to move toward producingl
foodgrains for the domestic market.

The Relevancy of the Plan

The Plan constituted a step forward in that it
attempted to develop criteria for focusing re-
sources into higher potential research environ-
ments. It has several features that are weak-
nesses in the current environment.
[ |
B The plan discusses only what is necessary
to achieve technical agricultural research
breakthroughs, and consciously separates
this from what is necessary to achieve pro-
duction breakthroughs (for example, infra-
structure, input supply systems, marketingl
and substantial policy reform).

B The document retains a relatively narrow
focus on the production aspects of agricul-
ture. It omits the importance of research on
other aspects of the agricultural system (for
example, inputs, markets, processing) as
well as the importance of research in other
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disciplines related to these areas (for ex-
ample, policy, economics, etc.)

The commodity priority system downplays
the importance of noncommodity research
(for example, soil fertility and naturalT in-
creasingly recognized as key areas for re-
search.

The commodity priorities selected also have
the effect of directing research toward com-
modities where there is little or no prospect
for catalyzing private sector involvement.
This is a particularly serious weakness as
the development of new private sector ori-
entations in many countries needs to in-
clude private sector involvement in research
activities.

Finally, the commodity focus closes off pros-
pects for work in areas that may well be
important to a more growth-oriented re-
search strategy (for example, export crops,
nontraditional exports, etc.).

The categorization of countries into tech-

nology producing and technology adapting

is artificial, and ignores criteria relevant to

creating a research impact (for example, the
marketing system, policies, and prices), as
well as the ability of research in small sys-

tems to achieve excellence is specialized
areas (for example, Rwandan research in
potatoes and beans).



2. Resources Supporting Agricultural
Research in Africa

USAID’s Investments in African and $41.7 million in 1981 (Table 8). These
Agricultural Research figures significantly underestimate U.S. invest-
ment in African agricultural research, however,
USAID’s allocation of real resources to sub-since much of the research investment comes
Saharan Africa have varied substantially ovefrom regional accounts, which have fared rela-
time, in part in response to the general swingsvely well in constant dollar terms.
in development strategy and priorities noted Since the mid-1980s, USAID’s bilateral
above. The general data, presented for the pewestments in African agricultural research have
riod 1963-84 in Figure 1, show a high level ofdeclined, from about $35 million in 1986 to
resources (in constant dollars) provided in 1963bout $28 million in 1990. Regional obliga-
with subsequent sharp declines. Total U.S. agions have fallen even more sharply, from about
sistance to Africa still falls short of the amount$10 million in 1986 to $3 million in 1990 (Fig-
provided during that period in constant dollarsure 2). In constant dollars, expenditures for
while USAID’s assistance only recently reachedAfrican agricultural research in 1990 were be-
those earlier levels. The sharp drop in assidew their 1980 levels (Figure 3). Since 1990,
tance to Africa during the late 1960s and earlyunding from bilateral Missions has continued
1970s probably reflects the closing of countryto decline.
missions and consolidation of African activity
triggered by the Korry Report. Other Donor Investments in African
Data on USAID’s expenditures for agricul- Agricultural Research
tural research, education and extension simi-
larly show a significant drop from $17.1 mil- The investments of other major donors, such as
lion in 1965 to 5.9 million in 1970 (see Tablethe World Bank, also increased substantially at
1). Most investment during this period, how-the time USAID was increasing its expendi-
ever, went to agricultural extension and educaures. Bank levels, however, did not decline in
tion. Agricultural research received very little parallel with declines by USAID. By the early
support. Bruce Johnson’s analysis of the sid980s, the Bank’s overall level of spending for
Managing Agricultural Development in Africa agricultural research had stabilized at about $1.4
(MADIA) countries (Nigeria, Senegal, billion.29 World Bank investments in agricul-
Cameroon, Kenya, Malawi, and Zimbabwe)tural research in Africa continued to increase.
indicated that only Nigeria had any investmeniThe cost of research financed by the Bank in
in agricultural research before the early 1970sub-Saharan Africa was $26.4 million in 1981,
(Tables 2-7). In the remaining countries, a few$79.5 million in 1982, $31.3 million in 1983,
small investments were made in the early 1970%71.4 million in 1984, $76.6 million in 1985,
USAID’s investment in African agricultural re- $38.9 million in 1986, and $87.6 million in
search increased significantly in the late 1970<,987.30
however. USAID’s total agricultural research
budget for Africa reached $15.9 million in 1978,
$32.6 million in 1979, $28.6 million in 1980,
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Figure 1. U.S. Economic Assistance to Africa, 1963-1984
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Source: Bruce Johnson et. al. An assessment of A.I.D. Activities to Promote Agricultural and Rural Develop-
ment in Sub-Saharan Africa (AID, April 1989), p. 19.

Africa’s National Agricultural Research have also grown significantly, although many
Systems (NARS) assessments still conclude that there is a short-
age of well-trained researchétdn 1980, Af-
The 1960s and 1970s for many African coun¥ica had approximately 5,000 researchers in its
tries were years of transition. Most achievedublic research institutions (Figure 4). Again,
independence during this period, in some casd®wever, the national picture varies consider-
followed by instability. Research was some-ably, from Kenya, with a large agricultural re-
times disrupted by the collapse of regional research system, to Guinea Bissau, with a very
search institutions, the departure of expatriatemall system (Table 11). T their agricultural
research workers, and a shortage of trained loesearch institutions. On one hand, a certain
cal researchers. During the 1959-80 periodicritical mass” is necessary to support effective
government expenditures for agricultural re-agricultural research.
search increased fourfold in Africa, compared Many of Africa’s research institutes are still
with a sixfold increase in Asia and Latin rather small (Figure 5). On the other hand, even
America. Spending in 1980 was approximatelynodest research institutions may translate into
$380 million. a much higher ratio of researchers to agricul-
The picture, however, was dominated bytural land than exists in larger, more developed
growth in Nigeria, Kenya, South Africa, and countries (see Table 11).
Zimbabwe. Growth in these countries offset The structure of African NARS varies sig-
declines in a number of other countriés. nificantly, with major differences in organiza-
The staffs in African research institutionstion and focus between anglophone and
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francaphone Africa (see tables 12 and 13). R&JSAID Support to International
search institutes are at times affiliated withAgricultural Research Centers (IARCs)
Ministries of Science (which has often weak-and U.S. Universities
ened links to farmers), at other times with Min-
istries of Agriculture or universities. USAID’s contributions to the IARCs have in-
While significant process has been made icreased significantly since the mid-1970s.
establishing and funding NARS, there are seWWSAID’s contributions to individual IARCs
eral “gaps” in the existing system that shouldprior to the establishment of CGIAR in 1972
be recognized:Despite the significant increase were small. Resource commitments increased
in research staff, there is still limited scientific significantly from $3 million in 1972 to $35
manpower in many of the NARS. Some 29million in 1984 (Figure 6). The Agency’s con-
percent of the agricultural research scientists itributions stabilized at this level, then declined
the NARS are still expatriates. Only about 40slightly in 1987 and 1988. The overall resource
percent of the nationals in the research systenfmse of the CGIAR has continued to grow, and
have M.S. or Ph.D. degrees (Table 10). As ¢he U.S. share of total CGIAR contributions has
result, the capacity for conducting research igleclined to less than 20 percent. T U.S. funding
frequently limited. for U.S. universities also increased significantly
The need to develop cadres of well-trainedetween the late 1970s and the mid 1980s.
agricultural researchers has been made molk¢SAID made extensive use of the new mecha-
difficult by both the economic crises facing nisms established in Title XlI, including CRSPs
many African countries and the policies forand strengthening grants. CRSPs were devel-
managing existing NARS. National funding in oped for a range of basic commaodities, includ-
most instances cannot continue to grow at anyng beans/cowpeas, grain sorghum/pearl millet,
thing like the pre-1985 rates, and in some casesnall ruminants, soils management, human
is declining. Funding constraints, coupled withnutrition, peanuts, aquaculture, and integrated
policies that maintain—or even increase—emspest managemefit.Strengthening grants were
ployment in the NARS, have led to a seriougprovided to support capacity development in a
imbalance between personnel and operatingumber of broad thematic areas, including a
costs, resulting in organizations in which theruminant livestock consortium, a university
staff lacks the funding to undertake productiveconsortium on tropical soils, an international
research work. soybean program (INYSOY), a Consortium for
Many NARS also show the consequenceiternational Development (CID), and an aquac-
of a period of relatively rapid growth. A prolif- ulture and marine resources and agricultural
eration of research stations, and relatively unfoeconomics consortiufi.In 1981, USAID’s
cused research agendas, demonstrate the ndadding for strengthening grants totaled $5.5
to streamline and focus research systems. million and generated $6.0 million in univer-
sity contributions’
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Table 10. Expenditures on Agricultural Research
in Sub-Saharan African Countries
(Average, 1980-85)

Expenditures Expenditures

{millions of 1980 Expenditures {as % of
Country U.S. Dollars) per Researcher Agricultural GDP)
Angola 4.335 (?)> 15,4816 0.24
Benin 2.383 54,993 0.32
Botswana 5.849 113,634 4.24
Burkina Faso 15.568 134,029 1.74
Burundi 4.381 74,251 0.52
Cameroon 15.069 92,163 0.74
Cape Verde 0.320 22,860 1.23
Central African Republic
Chad 1.481 0.33
Comoros
Congo 2.494 33,703 1.34
Cote d’lvoire 28.330 141,625 1.09
Ethiopia 11.323 94,053 0.21
Gabon 2.494 103,925
Gambia
Ghana 3.344 25,821 0.11
Guinea 5.605 31,667 0.66
Guinea-Bissau 0.907 113,345 0.68
Kenya 28.397 67,927 0.87
Lesotho 6.043 335,726 3.38
Liberia 5.247 166,672 2.81
Madagascar 7.318 107,016 0.38
Malawi 4.902 59,778 0.52
Mali i12.562 45,645 1.18
Mauritania 0.501 0.18
Mauritius 5.546 53,616 2.79
Mozambigue
Noger 1.994 33,771 0.19
Nigeria 92.393 91,9568 0.59
Rwanda 2.004 65,668 0.23
Sao Tome and Principe 0.164 81,846 0.74
Senegal 13.206 93,275 1.54
Seychelles
Sierra Leone 0.946 15,405 0.22
Somalia 0.322 9,476 0.03
Sudan 13.683 74,863 0.31
Swaziland 2.472 348,740 1.87
Tanzania 20.417 54,133 0.64
Togo 6.174 138,808 1.46
Uganda
Zaire 3.820 93,259 0.19
Zambia 3.576 37,942 0.69
Zimbabwe 17.448 115,941 1.91
Sub-Saharan Africa total 381.940 78,340 0.54

Source: Calculation based on data summarized in Pardey and Roseboom (1989a).
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Table 11. Resources of Scientific Manpower for Scientific Research
in Sub-Saharan Africa

National Agricultural Research Service
research staff (B.S. and higher), 1980-86

{number_and percentage/average)

Total
Western Africa researchers
Benin 45
Burkina Faso 114
Cameroon 187
Cape Verde 16
Chad 28
Cote d'lvoire 201
The Gambia 62
Ghana 138
Guinea 177
Guinea-Bissau 8
Liberia 33
Mali 275
Mauritania 12
Niger 57
Nigeria 1,005
Senegal 174
Sierra Leone 46
Toto 49
Subtotal 2,626
Central Africa
Burundi 53
Central African Republic NA
Congo 68
Gabon 24
Rwanda 34
Sao Tome and Principe 3
Zaire 43
Subtotal 225
Southern Africa
Angola 23
Botswana 50
Lesotho 18
Madagascar 83
Malawi 80
Mauritius 99
Mozambique 77
Swaziland 11
Zambia 111
Zimbabwe 153
Subtotal 710
Eastern Africa
Comoros 14
Ethiopia 142
Kenya 483
Seychelles 7
Somalia 31
Sudan 206
Tanzania 276
Uganda 168
Subtotal 1,326
Total 4,888

%
expatriates
7

48

33

19

29

73

27

6

13
27
11

56
29

24
317

43

46
58
28

43

46
56
50
12

6

83
36
49

41
50
643
16
38
13
22
17

29

Postgraduates

% of total %
researchers nationals
73 71
57 45
28
74 69
75 71
69 57
29 20
92
50 29
85 73
71 30
23 124
60 59
46 0
73 38
67 33
48 40
30 26
36
83 0
55 17
61 24
45
52 24
50 (0]
40 68
45
38 0
9
81
61 49
54 44
53 38

Scientists with
postgraduate M.Sc.
& Ph.D. orequiv.
degrees at inst.

of higher agri.
educ., 1980-86
26

42

0

59
0
142

31
66

18
637
56

65

21
7,191

17

51
10

221

36
41
17
33
27
21
32
207

0

242
0
57
164
168
56
755

2,374

Source: Calculation based on data summarized Pardey and Roseboom (1989a). Gaps in columns indicate

information not available.
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Table 13: Types of Agricultural Research Institutions
in Anglophone Africa

Semiautonomous research councils

Semiautonomous research institutes /
organizations

Autonomous advisory and coordinating
councils

Departments of agricultural research in the
ministries of agriculture

University faculties/institutes of agriculture

Council for Scientific and Industrial Research
(CSIR), Ghana
Agricultural Research Corporation (ARC), Sudan

Kenya Agricultural Research Institute, (KARI)

* The Tanzanian Agricultural Research
Organization (TARO)

* The Tanzania Livestock Research
Organization (TALIRO)

Cameroon Institute of Agricultural Research
(ISAR)

Agricultural Research Institute, Ethiopia

National Council for Science and Technology
(NCSI), Nigeria and Kenya

National Research Council (NRC), Uganda

National Council for Scientific and Industrial
Research (NCSIR), Zimbabwe

National Council for Scientific Research (NCSR),
Zambia

Agricultural Research Council (ARC),
Zimbabwe

Department of Research and Specialist
Services (DR&SS), Zimbabwe

Agricultural Research Division, Lesotho
Department of Agricultural Research, Botswana
Department of Agricultural Research, Uganda
Department of Agricultural Research, Zambia
Department of Agricultural Research, Malawi
Agricultural Research Institute, Somalia
Department of Agricultural Research, Gambia

Ahmadu Bello University Institute of
Agricultural Research (LAR), Nigeria

Sokoine University of Agriculture (SUA),
Tanzania

University of Swaziland, Swaziland

Obafemi Awolowo University, Ife Institute of
Agricultural Research & Training (LAR&T),
Nigeria

*Integrated into the Research and Training Division of the Ministry of Agriculture and Livestock Development

in 1989.

Source: Taylor (1988).
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Figure 2. Actual and Intended Obligations for agricultural Research in Africa
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Figure 3. Annual Obligations (Regional and Bilateral)
for Agricultural Research in Africa
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Figure 4. Agricultural Research: Public Sector Expenditures and Staffing,
by Region, 1959, 1970, and 1980
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Figure 5. Size Distribution by Number of Researchers
of 42 Sub-Saharan NARSs, 1980-1986
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Figure 6. Core Contributions to International Agricultural Research Centers
Sponsored by CGIAR
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3. lllustrative Examples of
Successand Failure

It is now obvious that agricultural research ineffective mechanism for controlling costs and
Africa has not produced the massive improveas long as the macroeconomic environment does
ments in production and productivity associ-not threaten the competitiveness of the system.
ated with the Green Revolution in Asia. It is,A second, typified by informal markets in so-
however, too easy to jump from this fact to thecalled “minor” crops (potatoes, beans, cassava),
conclusion that agricultural research in Africais to permit relatively local markets to operate
is unproductive, has produced no genuine “sucwithout either impediment or investment. A
cess” stories, and is therefore a poor investmettird, typified by much of the policy reform
of increasingly scarce resources. impetus, is to create competitive private mar-

The collection of successes and failurekets that can operate effectively on a national
analyzed below tell a different story. They in-or regional basis. In many cases, this requires
dicate that there are a significant number oboth new policies and new institutional and
research results that have been widely dissementrepreneurial capabilities.
nated and that have significantly impacted ag- The successes and failures also suggest that
ricultural productivity. In virtually all cases, research designed to improve productmni
the successful spread of research findings mnarily for subsistence consumption is likely to
associated with both improvements in physicabe very difficult. Micro (household) prefer-
technology (better varieties, improved mechaniences are much more important in crops grown
cal technology) and supportive markets. In thg@rimarily for subsistence production, and it has
absence of established markets that provideroved very difficult for breeders to respond to
farmers reliable expectations of cash earningshese taste preferences effectively. In addition,
it is uneconomical to invest in purchased in+telatively closed subsistence systems tend to be
puts. This is the case even for such researghtricately balanced within relatively tight con-
successes as hybrid maize (for example, Malavgtraints. Finally, in many cases, researchers are
versus Kenya and Zimbabwe). Successful casésding that many rural householaie notself-
of research adoption in the absence of a casufficient even in staple foods. Pressures of
market are relatively rare, and are associatgubpulation growth and environmental degrada-
with severe threats to household food securityion are likely to increase the number of poor
(for example, improved cassava varieties). Furhouseholds dependent on food purchases, while
thermore, poorly functioning markets—whethereconomic growth and enhanced employment
for inputs or for final products—have now beenopportunities may create opportunities for other
widely implicated in the untimely demise of rural households to purchase food on more fa-
many a promising research finding. vorable terms.

The successes and failures also suggest that
there is more than one way to achieve supporiMaize
ive marketing systems. One, typified by cotton
in francophone Africa, is to establish well runBy far the most successful research program
operations within a relatively controlled sys-has been in maize. New maize technologies,
tem. This appears to work as long as there is @oth hybrids and composites, have had major
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impacts on production and productivity in Eastand 1973, the area planted to hybrid maize in
West, and Southern Africa. The introductionKenya grew to an estimated 324,000 hectares,
and dissemination of hybrid maize in East Af-with a rate of diffusion higher than that of
rica occurred first in Kenya and has had itdhybrid corn in the United States. By 1973,
greatest impact there. The breeding prograralmost 70 percent of Kenya’'s farmers were
that led to the breakthrough in hybrid maizeusing hybrids?®
began in 1955 at the Kitale station of the Ken-  While the success in adapting hybrid maize
yan Agricultural Research Institute (KARI). The in Kenya has received significant attention, there
breeding program, headed by Michael Harrisorhas also been a successful research program to
began as an effort to develop late maturitydevelop early maturing, more drought tolerant
maize hybrids for the commercial (then Euro-open-pollinated varietie¥. In 1968, the
pean) maize-growing regichAUSAID was sig- Katumani research station released a new vari-
nificantly involved in the Kenya maize breed-ety (Katumani Composite B), which had a
ing activity, although it was by no means theshorter growing season, and more stable yields
only institution supporting this activity. The than the previously dominant variety (Machakos
research working leading to the developmen®White). Adoption proceeded quickly, with 45
of H611 (the widely disseminated hybrid vari-to 50 percent of the land in the semiarid district
ety) was the result of work supported by theof Machakos planted to Katumani maize by the
Rockefeller Foundation, building on earliermid-1970s.
research work by Harrison. USAID became The impact of new maize technologies on
directly involved in 1963, after the 1961 dis-Kenyan agriculture has been substantial. Over
covery of H611, but slightly before its com-the past 30 years, maize production has kept
mercial release in 1964. pace with Kenya'’s high population growth rate.
Subsequent breeding efforts succeeded iWhile areas planted to maize increased, maize
further increasing yields and in producing someaccounted for a decreasing portion of culti-
varieties better adapted to specific climaticvated area. Newer technologies permitted maize
zones. The KARI research program producetb expand into lower potential areas, which
varieties that raised yields by 30 percent oreleased higher potential areas for cash crops
more compared with local varieties. Betweersuch as coffee and tea. A recent quantitative
1964 and 1989, it developed and released ldvaluation of the impact of the new maize va-
high-altitude hybrids. rieties found that substantial gains as a result of
The private sector played a crucial role inthe higher yields achieved. Production gains of
the diffusion of hybrid maize in Kenya. The over 700,000 tons per year are attributable to
Kenya Seed Company reproduced the seethe improved maize varieties. This translates
distributed it, and promoted it throughout theinto an addition 231 calories per day for the
country through a network of private shop-Kenyan population and a 4.4 percent increase
keepers? This effort was supported by a well in agricultural gross domestic product (GDP).
organized marketing system and a viable sys- In Zimbabwe, yield increases have been
tem of government-supported prices. This policympressive—increasing threefold in the com-
and marketing environment provided farmersmercial sector since the 1950s and doubling in
with an incentive to adopt the crop, as well aghe communal area. This development was based
assuring the cash inflow necessary to financen the 1960 release of the SR 52 (hybrid) va-
the repeated purchase of hybrid seed. riety, which arose from Southern Rhodesia’s
High-yielding hybrids, adapted to various agricultural research prograthAll commer-
rainfall zones, have been widely adopted byial maize production in Zimbabwe is now
both large and small farmers. Between 1964ybrid maize, with some 85 percent of the crop
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planted to SR 52. It is estimated that about 45ales easier, and where extension agents worked
percent of the observed increases in maize yieldsosely with farmers to establish effective rec-
in Zimbabwe between 1950 and 1980 was duemmendations for fertilizer applications. In this
to the development of hybrids. region, maize area rose from virtually nothing
In Malawi, however, the spread of improvedin 1970-75 to an annual average of 30,000
maize varieties has not been so dramatic. It isectares in 1985-90. Maize production was
estimated that less than 10 percent of the maizEL,000 metric tons a year higher, with a annual
area is planted to hybrids. A major reason isnarket value of almost 3 billion FCFAThe
that the commercial market for maize is lim-Casamance also saw significant increases in
ited, unlike that in Kenya and Zimbabwe, andarea (from 17,000 hectares in 1970-75 to 40,000
the hybrid varieties are ill suited for householdn 1985-90). This translated into an annual
consumption and processing. The dent hybridgroduction increase of 34,000 metric tons, worth
available do not allow the endosperm to be2.4 billion FCFA?
separated out by pounding. Hybrid grain, there- While impacts were greatest in these two
fore, is rarely processed locally and must beegions, there was a noticeable national impact.
sold to government agencies. Small farmer§he improved maize technology was estimated
grow their own varieties, which they can easilyto produce 80 million metric tons a year more
process. maize than would have been produced if tradi-
Improved maize technology has had a sigtional varieties had been planted on the in-
nificant impact in West Africa. In West Africa, creased maize area. This additional production
maize has traditionally been a “minor” crop—added 57 calories per day to per capita calorie
in sharp contrast with its role as the dominantonsumption and reduced imports by about $7
cereal in East and Southern Africa. Over thenillion.*
past two decades, however, improved maize Maize research in Nigeria dates primarily
technology—combined with favorable pricesfrom the USAID-funded Major Cereals Project
and the development of animal traction—Iled tan the 1960$° IITA and the Institute for Agri-
a rapid increase in maize production and conrecultural Research and Training (IRA&T) in
sumption, primarily at the expense of low valuedbadan have been the leading institutions in
grains such as millet and sorghum. The areligerian maize research. Work initially focused
devoted to maize production more than doubledn the South (where maize was an established
between 1970 and 1991, while average annualop) and was extended to the savannah regions
maize yields increased 67 percé&rithe great- in the 1970s when on-farm trials demonstrated
est increases occurred in the 1980s. During thikiat improved maize varieties substantially out-
period, Senegal had a 2.8 percent annual iperformed both local and improved sorghum
crease in maize production, about equal to itand millet.
population growth rate, and higher than the High-yielding open-pollinated varieties
growth rate other food staples and cash ctops(TAB, TZBP) have been available in Nigeria
Maize production based on improved (pri-since 1973 and have been widely adopted.
marily open pollinated) varieties was profitableHybrids have been developed, but have not
for Senegalese farmers; new maize varietieBeen as widely adopted. A recent study esti-
provided higher returns to land and labor thamated that 90 percent of the maize area in
millet and sorghum, and provided a 30 percentigeria is planted to improved maize variet-
greater return to labor than traditional maizees>!
varieties!’® Adoption was particularly impres- Dissemination and adoption of improved
sive in the Sine Saloum region, where a higlvarieties was facilitated by the large Agricul-
level of merchant activity made commercialtural Development Projects (ADPs) sponsored
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by the World Bank. Improved maize was oneThe area planted to maize increased by 2,242
of the packages included in the projects, whiclhectares (132 percent), maize production rose
also provided extension services and inputdy 394 percent. The estimated value of the
Government policy supported the expansion oproduction increase is 108,000 FCFA per hect-
maize production by providing subsidized in-are>®
puts, although the performance of fertilizer and  Adoption of the mid-altitude maize variety
seed parastatals was poor, and farmers did n(@haba) was also reported in the Adamaou Pla-
often get the inputs they required in a timelyteau. This variety, the first improved variety
fashion. released in the Adamoau Plateau, was devel-
The adoption of improved maize varietiesoped by a USAID-sponsored project in Shaba
has had significant national and regional imProvince, Zaire, in 1988. The variety was re-
pacts. Regionally, in the savanna zone, the nele#ased in 1987, with seed multiplication efforts
varietiescombined withthe availability of es- currently underway by both public and private
tablished markets in the south, contributed t@agencies. Several other promising varieties have
the dramatic expansion production from subbeen selectively distributed, but inadequate
sistence levels (less than 10 percent of Nigerialsroduction of seed and packages has limited
corn production) to 60 percent of national protheir dissemination (CMS 8501, Kasai I). The
duction. The bulk of this increase was due tdormer variety is particularly interesting, since
new varieties. The additional production wast reportedly yields about 40 percent more than
estimated to provide an additional $165 millionunimproved local varieties without fertilizef.
annual income for savanna farme&r#t the Maize cultivation, using improved varieties
national level, improved technologies, whichand chemical fertilizer, has also been relatively
permitted expanded area, and increased yieldgsiccessful in southern Mali, where intensifica-
led to an additional 987,000 metric tons of maizeion of millet and sorghum has not. Again, the
production—or a 31 calories per day increasdifferences appear to reflect an interaction be-
in per capita food consumptiéh. tween physical factors (for example, the re-
Hybrid maize varieties from Zimbabwe havesponsiveness of varieties to fertilizer) and eco-
also spread into West Africa. Cameroon hasomic and marketing considerations. Sales
recently begun planting hybrid varieties fromoutlets for maize were relatively secure and
Zimbabwe (especially SR 52), with good re-provided the opportunity for cash income to
sults on the Adamaoua Platédun addition, cover the costs of fertilizer. Millet and sorghum
there appears to be selective adoption of sevaarkets were thinner and less reliable, and the
eral improved maize varieties in Cameroon|ow prices received for the crop made in uneco-
most associated with USAID-supported re-nomical to apply fertilizet®
searcl?® There has been rather significant adop-
tion of an improved maize variety (TZPB) in Cotton
the South East Benoue Region of North Prov-
ince, Cameroon. The variety provided yieldThe successful adoption of research, reflected
increases of 1.8 tons per hectare (or 113 pem both varieties planted and inputs used, has
cent) among the farmers adopting it. The farmbeen a hallmark of cotton production in franco-
ers in these areas grow cotton, with the Canphone Africa. By and large, cotton production
eroon Cotton Development Companyin francophone Africa has been more success-
(SODECOTON) providing inputs and techni- ful than in anglophone countries (with the ex-
cal assistance. The improved maize variety waseption of Zimbabwe). A comparison of 14
introduced to these farmers through thdrancophone countries and 15 anglophone coun-
SODECOTON system between 1982 and 1884ries found that the francophone group, which
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started producing cotton only in commercialthe growing season. Animal traction is prac-
scale only in the early 1960s, has overtaken thiced by 80 percent of the cotton growers.
anglophone group, which has shown slow or Technological change in cotton has also
declining growth. The major reason is that yielderansformed other parts of the agricultural sec-
are higher in francophone countries as a resuibr. As commercial cotton culture and animal
of the higher (more intensive) technology usedraction are introduced, farmers move from
in francophone countries. being marginally self-sufficient or deficient in

A recent analysis of African cotton produc-grain production to being exporters. Cotton
tion concludes that the adoption of improvedoroducers with animal traction grow 300 to 500
varieties and modern input systems in francokilograms per person annually, and can market
phone Africa has been facilitated by the effec30 to 50 percent of this producti&hAnimal
tive coordination of research, extension, and atraction reduced labor requirements for some
integrated and effective marketing systém. operations such as tillage and weeding, but left
This has, by and large, been provided by theverall labor use unchanged since more labor
Compagnie Francaise pour le Developpememas allocated to harvesting and processing larger
des Fibres Textiles (CFDT), which has opercrop yields.
ated regionally in francophone West Africa.  Cotton technology has also created employ-
CFDT provided professionally sound researciment and higher earnings for local blacksmiths
and extension, ensured adequate financing favho fabricate and repair animal traction equip-
the adoption of new technologies, and assureghient. A 1988 report indicated that 75 percent
the availability of inputs, marketing, and pro-of the $10,825 average gross revenue of black-
cessing facilities. This combination of appro-smiths was directly attributable to making or
priate technical recommendations and a wellepairing animal traction equipment or cakts.
developed marketing system provided the basis Improved cotton cultivation and animal trac-
for widespread adoption of technical recom-tion were also synergistic in other West African
mendations. countries. The successful adoption of oxen cul-

The adoption of an improved “technologi- tivation in Burkina Faso (circa 1981) contrib-
cal package” for cotton production in Mali trans-uted to increased yield and cultivation of cot-
formed cotton production and the associatetbn® Oxen power received massive support
agricultural sectot! Between 1961 and 1989, from producers. By the second year of intro-
Mali commercial cotton production increasedduction (1982), 72 percent of the farmers in the
more than eightfold. Yields rose dramatically,Volta Valley were equipped with oxen. In 1983,
from 139 kilograms per hectare in 1961 to oveBO0 percent of the producers were equipped with
1,300 kilograms per hectare in 1988—the highearts and teams, and nearly 80 percent of the
est yield for rainfed cotton in the world. Cottonland used to grow cotton had been tilled.
area increased from under 50,000 hectares to There appear to be several reasons for the
247,000 hectares during the same period. spread of ox cultivation. First, farms had a

The types of technologies disseminated anthbor constraint, and using animal draft release
adopted included fertilizer, insecticide, animallabor that could be used either to intensify
traction equipment, and equipment for apply-cultivation or to expand cultivation (which al-
ing agrochemicals. All elements of this packHowed for a long period of use for the equip-
age were widely adopted. Fertilizer is used oment). Most farmers adopted the technological
98 percent of the area planted to cotton. Bypackage associated with cotton intensification,
1990, insecticide application was also virtuallyincluding early sowing (90 percent), fertilizer
universal, with 96 percent of the cotton areq92 percent but at lower than recommended
receiving four insecticide applications duringlevels), and weeding and spraying (72 percent).
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Second, cotton provided the monetary resourcdseed drills) is faster than sowing by hand and
required to purchase the equipment, both bgermits hoe weeding, which is also faster than
cause of the cash proceeds realized from theand weeding. This made it possible to plant
sales and from the established credit systenmore rapidly, an important objective given rain-
Finally, fattening oxen before cultivation was afall variability, as well as to sow considerably
profitable activity that could be undertaken bylarger areas. Mechanized (hoe) weeding was
farmers within their existing resources. also widely adopted, with nearly 300,000 hoes
Cotton technology adoption has had envipurchased. Mechanized harvesting of ground-
ronmental implications. The adoption of me-nut (use of the Firdou lifter) was also widely
chanical technologies made economically posadopted. This speeded the harvesting process,
sible by cotton cultivation also permitted moremaking it possible to harvest the extra land that
extensive cultivation, including in many in- could be cultivated using the mechanical seeder.
stances increased cultivation of grains. The The adoption of these technologies served
combination of enhanced production, decreasdabth to increase productivity (for example, in-
fallow, and higher chemical input use appearsreases in yield and groundnut weight) and to
to be associated with more serious environpermit increased groundnut cultivation. Adop-
mental problems, including the loss of soil fer-tion proceeded for reasons similar to those iden-
tility associated with shortened (or eliminated)tified in the case of cotton. First, the technolo-
fallow periods. Such problems are now impor-gies broke a key constraint (labor) and provided
tant constraints to increased agricultural proa way of carrying the benefits of a reduced
ductivity and the sustainability of the existinglabor constraint throughout the whole cultiva-
agricultural system. tion process. Second, there was a relatively
The example of cotton in francophone Af-established and secure market for groundnut,
rica also illustrates some of the complex interwhich gave farmers a basis for expected returns
actions between marketing systems and widdo cover the cost of their investment in the
macroeconomic policies. Lower world marketequipment’ Finally, the distribution of the
prices and increased budgetary problems iequipment was easier than distribution of other
many francophone countries have made thmputs (for example, seed and fertilizer) that
relatively high cost of CFDT an issue. Higherhad to be made available on a timely basis each
costs, combined with the overvaluation of theyear.
currencies in the franc zone, have made cotton The success of potato research in Rwanda
production in some countries less competitivgprovides an example of widespread diffusion

internationally?® of agricultural research with significant national
impacts. The research, conducted by the
Legumesand Tubers Rwandan potato research program (PNAP) with

support from the International Potato Center

Mechanized sowing for groundnut in Senegal’{CIP), has introduced six improved cultivars,
groundnut basin provides another example odvith yields two to five times the national aver-
widespread adoption. Over the past two deage under farm conditiofsCIP staff in East
cades, the groundnut cultivation system proAfrica estimated that commercial potato yields
ceeded from one done entirely with manuahave increased by 30 percent in East and Cen-
labor to one in which virtually all the ground- tral Africa through the application of improved
nut planted were sown by machine. Ovetechnology and the use of fungicid@3wo of
210,000 seed drills were sold over this peffod. the PNAP cultivars (Sangema and Montsama),

Several factors were at work in the adop+eleased in 1980, have been widely accepted by
tion of this technology. Sowing by machinefarmers. Sangema was the cultivar most promi-
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nent on 40 percent of the sampled fields, witlgan State research also demonstrated that smaller
Montsama predominant on another 25 percerfarmers often purchase beans through these mar-
of the fields™ kets, relying on them for a key element of their
At least part of the success of the breedinpousehold food security.USAID has been a
program was its explicit recognition of the com-major source of funding for both the physical
plexity of the farming system—characterizedscience research on beans and for the policy
both by farmers’ preference for a diversity ofresearch demonstrating the existence and im-
potato cultivars (to minimize risk and assureportance of the local and regional markets.
food security) and the widespread practice of Research on cassava also appears to have
mixed cropping. In many instances, this transhad important impacts, although the data on
lates into a preference for early maturing varicassava cultivation and yield are poor. It is
eties, even if they are more susceptible to latestimated that cassava clones developed at [ITA
blight. Continued research on resistance to later based on IITA material are currently grown
blight and other diseases is ongoing, as well asn about 1.5 million hectares in 12 African
research on techniques for the more efficientountries’ With development of the tissue cul-
production of clean seed. ture technique, and strengthened linkages with
The success was also related to the presennational systems, it is projected that some 5
of an internal market for potatoes. Rwandamnillion hectares will be planted by the early
farmers prefer to keep cultivars with high dry1990s.
matter or starch content (generally lower yield- In addition, there has been some success in
ing) for home consumption and “better taste.’a “two-pronged” attack on the mealybug and
Cultivars with higher water content are pro-green spider mite (two principal cassava pests).
duced for sale. Hence, significant improvement€lones resistant to these pests have been iden-
in yield, which might have been rejected if thetified and are being incorporated into high-yield-
only use were home consumption, were imporing and disease-resistant clones. In addition,
tant as marketable commodities. By mid-1986natural enemies of cassava from Latin America
when good weather and much increased prdxave been introduced and released in various
duction generated a glut, the higher yieldingcountries. Effective control of these two pests
varieties were more difficult to sell. could result in estimated net benefits of $220
While the existence of an internal marketmillion.”
facilitated adoption of improved varieties, the
spread of follow-on varieties has been slowed\doption Failures
by the limited capacity of the seed production
facility, and the limited distribution system. A There have been a significant number of in-
means of improving distribution considered bystances in which research activities developed
PNAP has been authorizing private traders ttechnically promising results, which were not
sell certified seed in rural markets, or sellingtranslated into significant regional or national
directly to farmers. Impacts. Hence, the experience with failures is
Climbing bean varieties have also beerrather rich. Rather than identifying specific
widely adopted in Rwanda and in Kigezi,examples of adoption and dissemination fail-
Uganda, both densely populated regions whenares, this paper highlights the findings of sev-
this crop fits well into local mixed cropping eral recent studies that have examined this is-
schemesg! Successful food security researchsue in considerable depth.
by Michigan State demonstrated that, contrary In general, research activities fail to have a
to local belief, there is a thriving domestic andwidespread impact for four basic reasons. The
(informal) regional market for beans. The Michi-first, and most well documented in the farming
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systems literature, is that the research reconfer plant growth. In the sorghum-millet belt of
mendations are at variance with either the mixetest Africa, the main farm-level constraints
cropping system practiced or the farmer’s owrare limited, and unreliable, supplies of water.
objective functions. The second is that the reln the Savannah zone of East and Southern
search results, while promising at the experiAfrica, peak labor shortages and, in drier areas,
mental level, do not address the actual corerratic rainfall are the major farm-level con-
straints faced by farmers. This is one of thestraints. In the East African Highlands, the major
most common reasons for failure, and has bedarm level constraint is land availability.
well documented in both micro studies and the There are a significant number of examples
general reviews discussed below. A third reawhere research that provided good results at the
son is that the it is uneconomic to adopt thexperiment station level was unsuited to the
research recommendations, even assuming thaixed cropping environment in which farmers
farmers had the resources to do so. This igperated, including efforts in Nigeria to im-
particularly the case with recommendations foprove yam field practices, improve sorghum,
increased input use on food crops. The fourtincrease plant density for millet, and use im-
reason is that the technology is made unattragroved cowpeas that defoliate.
tive by systemic, rather than farm-level, con- Carr provides a large number of examples
siderations. The most generally identified sysof research recommendations that were unat-
temic constraints are unavailable or unreliabléractive because they did not address basic farm-
supplies of critical inputs (including particu- level constraints, including improved weeding/
larly fertilizer and improved seed), inadequateplanting practices for lowland rice in Sierra
marketing, and unsupportive sectoral or macrbeone, Liberia, and Céte d’lvoire, and weeding
policies. and staking recommendations for yams in Cote
In his review of World Bank research ond’lvoire.”
food crops in sub-Saharan Africa, Carr found In a significant number of cases, research
many examples of research that did not, in factesults have not been adopted because it is
address the principal constraints faced by farmeconomically unattractive to do so. This is par-
ers in particular agroecological zornesnter- ticularly the case with recommendations for
estingly enough, many of these constraints arapplication of fertilizer on food cropseven
not commodity specif@and are, hence, difficult whenthe physical responsiveness of varieties
to address systematically through commodityto fertilizer are well documented. Carr provides
based research. The principal farm-level cona large number of instances in which this fea-
straint in the humid tropics of West and Centrature of a technological package limited its adop-
Africa is the inability to maintain soil fertility, tion and dissemination. They include the rec-
given severe leaching under annual field crommmended use of fertilizer on cassava in
production. The methods used to manage thidigeria, the purchase of improved rice seed in
constraint on compound farms (use of treesSierra Leone and Liberia, and the use of fertil-
organic waste and ash) do not apply to largerizer on improved sorghum varieties in Nige-
scale field cultivation. This, he argues, limitsria.” A recent World Bank study on fertilizer
the productivity of most of the major crops inand fertilizer policy concluded that the removal
the area, including cassava, yams, maize, ardaf fertilizer subsidies, coupled with the effects
rice. In subhumid West Africa, the major farmof exchange rate devaluation, could make fer-
level constraints are a shortage of labor at crititilizer uneconomic for a wide range of food
cal periods; tsetse fly infestation, which make<rop use$®
animal traction impossible; and soils that are by  Carr similarly finds instances in which the
nature deficient in certain elements essentialnavailability or erratic supply of inputs lim-
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ited the adoption of otherwise attractive re-adoption similarly concluded that thin and un-
search technologies, including millet in Nige-reliable internal markets deterred farmers from
ria, where fertilizer availability was a problem; planting more grain than was required for house-
improved sorghum in Tanzania, where seetiold food security needs.
and seed dressing supplies were a problem; and
maize in Tanzania, where seed supply was Regional Successes and Failures:
problemsg! SAFGRAD

There are, in addition, many instances in
which the failure of marketing systems to pro-The Semi-Arid Food Grain Research and De-
vide outlets has limited production growth invelopment (SAFGRAD) project provides an ex-
food crops, although at times this failure wasample of the evolution of U.S. involvement in
also been associated with inappropriate pricingegional networks, as well as an illustration of
policies. Such examples include the handlinghe shift in focus that has accompanied some of
of surplus sorghum and millet in severalthe learning summarized above.
Sahelian countries, as well as in Tanzania, dif- The initial SAFGRAD concept represented
ficulties in providing timely producer paymentsa “grafting” of a more traditional crop breeding
in a wide range of African countries, and theprogram (whose core was millet, sorghum, and
insecurity of markets for domestic foodgrainsmaize breeding) with the newer emphasis on
as a constraint to expanding food grain produckarming systems research. While some useful
tion in Seneg&f? work was undertaken in each component of the

Recent evaluations of the French researcproject, there was not a strong integration of
experience in Senegal’s groundnut basin illusthe social science/farming systems component
trates the importance of economic and marketand the more traditional breeding progrédm.
ing considerations in fostering the spread oBimilarly, while the focus was on developing
research results. Attempts to provide improvedechnologies for resource-poor farmers in
seed and seed treatments were hampered by ttaenfed areas, breeding programs were fre-
poor performance of the parastatals involvedjuently limited by the poor fit between their
with seed and fungicide delivetyImplemen- products and farmer’s preferences and require-
tation of all other technological innovations ments®®
involved the use of inputs (seed drills, hoes, Although the initial SAFGRAD activity was
inorganic fertilizer, lifters, plows, pairs of oxen) a regional one, it did not coordinate well with
whose delivery depended on two key parastatatsther institution and donor activities in the re-
(ONCAD and SONAR). The evaluation con-gion. By the mid 1980s, this included a variety
cluded that “the operational cumbersomenessf maize-oriented research activities, including
of ONCAD and SONAR generally formed anindependent work by IITA/lbadan, CIMMYT,
obstacle to the timely distribution of inputsas well as regional trail programs by the Sahel
requested, and particularly seed and fertili2er.” Institute (INSAH) and the Food and Agricul-

Attempts to diversify production into cere- ture Organization of the United Nations (FAO)
als were stymied by the government’'s grairand uncoordinated sorghum/millet research by
policy, reflected in the absence of a domestitCRISAT #°
market for potentially increased production. One  While the initial phase of SAFGRAD did
researcher observed, “Why continue researctonduct workshops and training, the final evalu-
on grain; why provide extension assistance tation indicated that the lack of an explicit focus
farmers for crops with no certain remunerativeon “institutional development” limited the re-
outlets? The Michigan State team, studyinggional program’s role in strengthening national
the interaction between policy and technologyesearch systems. The final evaluation con-
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cluded that SAFGRAD made a “significant,the need for more effectively coordinated re-
though relatively small” contribution to improv- gional/agroecological zone based research strat-
ing local research capacity. egies and to the importance of formulating and
When the second phase of the SAFGRADmMplementing them as participatory programs.
project was initiated, it was considerably re-Some recent steps in this direction include:
structured, with a heavier emphasis on supporBouthern Africa Development Coordinating
ing, and handing work over to, the nationalCommittee (SADC) / Southern Africa Centre
research centef§The focus of SAFGRAD Il for Cooperation in Agricultural Research and
is on strengthening four regional networks (WesTraining (SACCAR); Interstate Committee for
and Central African Maize Network, West andthe Fight against Drought in the Sahel (CILSS)
Central African Cowpea Network, West and/ INSAH; Institut Recherche Agronomique Zaire
Central African Sorghum Network, and East(IRAZ); Intergovernmental Authority on
African Sorghum and Millet Network) and on Drought and Development (IGGAD); and
improving the service capability of regional Conférence des Recherches Agronomiques
and national research institutiofisThe resi- Africaines et Francaise (CORAP)n general,
dent agricultural activities at IARCs were phasedhe Special Program for African Agricultural
out and replaced with substantial financial asResearch (SPAAR) suggests that a consensus
sistance to IITA and ICRISAT, as well as thehas rarely been reached and articulated on re-
establishment of the SAFGRAD Coordinationgional priorities. One major difficulty is that
Office (SCO). The SCO has recently assumedome of the areas with the highest economic
some responsibility for managing other netpriority may be the most politically sensitive,
works as well. leading to a reluctance to conduct such activi-
SAFGRAD Il appears to have made a mordies in a regional setting. SADACC, however,
direct contribution to strengthening national anchas been successful in delegating responsibili-
research capabilities than the initial SAFGRADties for various research components of maize
project. Its more comprehensive method foto participating member countries.
identifying major researchable constraints, and In addition, there now appears to be a pro-
assigning responsibility for doing so to clearlyliferation of networks and regional cooperation
identified research centers, appears to providefforts, leading to a situation in which a rela-
a better way of assuring that research is rekively small number of scientists are distributed
evant to farmer’s constraints. It also appears tacross a rather wide range of coordinating ac-
have been a more effective method of focusingvities. Some streamlining of these activities is
and directing informal training activities. important to the wider effort to achieve greater
There have, however, been remaining areasost effectiveness for African research institu-
of concern. While the “stronger” NARS are, intions.
general, satisfied with the operation of the com-
modity networks, the “weaker” NARS feel frus- Patternsin Successes and Failures
trated with infrequent monitoring visits, inad-
equate funding for trials, low levels of technicalWhile agricultural research has not brought a
assistance, limited information exchange, an@reen Revolution in Africa, there have been
minimal training opportunitie¥. In addition, enough cases of broad research adoption to
there has been little integration of other resuggest some features associated with success-
search activities (such as CRSPs or centrallful and failed adoptions.
funded USAID projects) into the SAFGRAD
networks. 1) In virtually all successful cases, there was
Much attention has been paid recently to both an improvement in physical technol-
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2)

3)

4)

ogy that increased production and produc-
tivity and a supportive market for the com-
modity.

Sucessful cases of research adoption in ths
absence of a cash market are relatively rare,
and associated with severe threats to house-
hold food security (for example, cassava).
Research designed to increase production
of subsistence crops has rarely been suc-
cessful, especially when higher yields re-6)
quire purchased inputs or major modifica-
tions of established (mixed cropping)
systems. Technologies were often uneco-
nomical or at variance with the farmers’
objective functions. 7
In the most successful cases, there were
effective links between commodity mar-
kets, input supplies (for example, fertilizer,
seed, agrochemicals, equipment), and credit.
Partial success was possible where markets
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existed, but input supplies were imperfect.
Poorly functioning markets and unreliable
input systems led uniformly to failure.
There are several viable approaches for cre-
ating a supportive market system, including
vertically integrated systems (involving ei-
ther public or private sector organizations),
informal markets, and liberalized, relatively
competitive markets.

Many technologies were not successfully
adopted because they did not address key
constraints. Often these constraints were
not commodity specific (for example, labor
availability, rainfall variability).
Technologies that successfully loosened key
constraints (such as animal traction in West
Africa) sometimes created growth opportu-
nities in multiple parts of the agricultural
sector.



4.Conclusions

The previous review of strategies and adoptioperately. At this juncture, therefore, it is of

suggests two overarching conclusions. critical importance that sound investments in
improved productivity be made and that they

Conclusion 1: Marketing Systems Are be made in areas where they can provide the

Crucial greatest possible support for the ongoing policy

reform process.

The primary conclusion is that the operation of Increasing agricultural productivity is criti-
markets plays a critical role in the adaption ofcal to catalyzing growth in the 1990s. After a
technology. This is true at the micro level,decade of experience with adjustment lending
where the issue is economic feasibility for aat both the macro and sectoral levels, the World
particular farmer. It is also true at the sectoraBank concluded that improved agricultural per-
level. The most successful cases of technologiermance is essential to sustainable growth in
cal adoption occur when there are viable intersub-Saharan Afric®.Given the extensive com-
nal or external markets. More effective adop-mitment that the Bank has made to policy re-
tion occurs when there are effective links tdorm in sub-Saharan Africa, and its continuing
inputs (via vertical integration or well func- commitment to foster growth stimulating re-
tioning input markets) and marketing (againforms, it is important to understand why it has
through vertical integration or efficient mar- come to the conclusion it has on the importance
keting systems). Market considerations shoul@f the agricultural sector and its enhanced pro-
also shape research priorities. Research on comuctivity.
modities for which there is no viable internal or  Despite some successes in diversifying eco-
external market is unlikely to lead to wide-nomic activity outside the agricultural sector
spread adoption or generate a substantial ecfor example, Mauritius and its enterprise
nomic impact. zones), agriculture remains both the primary

The challenge of an agricultural researchemployer and a significant contributor to GDP
strategy relevant to the 1990s is to develop & most African countries. The performance of
workablelink between the dynamism and op-the agricultural sector during the 1990s will,
portunities created by policy reform and privat-therefore, have a major impact on the economic
ization and the technological improvements thaperformance of African economies and the wel-
can flow only from agricultural research andfare of a large share of the African population.
that are essential to sustaining the growth that the agricultural sector operate as a “drag”
policy reform makes possible. instead of as an engine of growth, it will be

USAID, as well as other donors involved inincreasingly more difficult to sustain the growth
policy-based lending, are at a crucial turningcatalyzed by policy reform.
point. Policy reform, a necessary condition for  There is already substantial empirical evi-
making investment in both enterprises and tectdence to support this argument. The Bank’s
nologies worthwhile, must now depend on suclanalyses of adjustment performance indicate
investments to deliver the increases in growtltlearly that the lack of supply response in the
and welfare that African nations need so desagricultural sector, in spite of some significant
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changes in sectoral and macro policies, hasng individuals to capture some of the value of
impeded growtl{® The analyses conclude thattheir research (such as U.S. arrangements where
the operation of many nonprice factors (includ-government researchers can hold patents on the

ing poor infrastructure, high transportation costsproducts of their research).

and the lack of productivity increasing tech-

These two conclusions, plus the lessons

nologies) are largely responsible for the currenearned from previous strategies and the suc-

state of affairs.

cess and failures of adoption, support several

recommendations for future research strategies.

Conclusion 2: Research Systems Need
to Be Results Oriented. 1)
An important institutional conclusion is that
institutions—even research institutions—need
to be results oriented. Results need to be de-
fined not only in terms of the number of re-
search products produced (papers, trials, etc)
but also in terms of the wider, practical utility
of the products. It appears, however, that the
best way to achieve this orientation is for re-
search institutions to have direct, and real, links
to the agricultural marketplace in their coun-
tries. This does not imply that there must be
immediate payoffs to all agricultural research,
but rather that there must be some significant
portion of the research system thadrisfoundly
geared toward responding quickly and effec-
tively to market realities.

There are several ways to achieve this. One
is to reorganize existing research institutes to
increase their efficiency, management capabili-
ties, and orientation toward practical results.
Some of this is currently going on in the con-
text of the policy dialogue, where 15 of the 21
countries undergoing significant policy re-
form—that is, Developing Fund for Africa
(DFA) countries—are also restructuring their
research systems. A second is to broaden the
scope of research to include more private enti-
ties, who have a genuine monetary incentive to
witness results from their work. Exploring such
options should be an integral part of USAID’s
research strategy in Africa. A third is to gener-2)
ate and use economic information in defining
research problems and priorities. A fourth is to
create economic incentives for the production
of relevant research—for example, by permit-
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Identify and capitalize on research that
will directly support enhanced growth
Much has recently been written on the im-
portance of establishing research priorities
and on the utility of national or regional
research plans as a means of achieving this.
% Many of these plans, however, are estab-
lished almost exclusively on the overall im-
portance of the crops involved (for example,
acreage planted, calories provided) and on
the importance and tractability of scientific
problems. Priority setting needs a stronger
infusion of economic analysis, as well as an
explicit attempt to link research to activities
that hold significant development potential.
Delgado provides some illustrations of how
this process might work—for example, fo-
cusing on the objective of decreasing the
unit cost of principal cereals that act as
wage goods (perhaps through reductions in
transportation costs, as well as through low-
ering production costs), examining the price
conditions under which regional livestock
feeding might become profitable, and ex-
amining the prospects production and com-
mercial marketing of higher value products
(such as meat and milk). This process of
priority setting may, in turn, result in coor-
dinated research across a number of disci-
plines, focused on the same identified ob-
jective.

Focus on key aspects of the nonfarm com-
ponents of agriculture that offer oppor-
tunities for significant reductions in cost
and/or opportunities to break key con-
straints to growth. There are a variety of



3)

potential foci for research directed toward
improving the function of agricultural mar-
kets, and these can be expected to vary
across stages of marketing sophisticatfon. 4)
However, the previous review of successes
and failures suggests one particularly im-
portant theme: the importance of finding
ways to reduce the cost of fertilizer (and
other modern inputs) in an market environ-
ment, perhaps through the development of
more efficient marketing, transportation, and
packaging techniques. The Michigan State
University study of grain markets in Mali
suggests the importance of providing effec)
tive information systems in order to create
better operating, more competitive markets.
Such research may well be applicable to
other countries where grain markets are thin
or in a state of transition from government
controlled to privately operated.

Make a major commitment to drawing
into both national and international re-
search systems private sector organiza-
tions, especially in areas where privat-
ization is key to ongoing reform efforts.
Some of the most persistent input supply
difficulties occur for modern inputs (for 6)
example, fertilizer, seed dressings, insecti-
cides) where there are active privatization
program underway in many African coun-
tries. Research involvement with such pri-
vate groups, oriented toward exploiting new
market opportunities offered by policy re-
form, could make a significant contribution
to “impact oriented” research.

In addition, as the ISNAR work demon-
strates, a variety of private companies within
African countries have the potential for in-
volvement in research. Efforts should be
made to encourage private enterprise to
participate in research. The recent Michi-
gan State study of private businesses in
Southern Africa has identified a number of
policy impediments to greater regional com-
mercial activity?® Such impediments to re-

44

gionally oriented research should be ex-
plored.

Focus explicitly on noncommodity re-
search that can address major African
production problems, including the pres-
ervation and enhancement of soil fertility,
the development of sustainable systems for
more intensive cultivation (for example,
agroforestry), biological pest control sys-
tems, and the halting or reversing of envi-
ronmental degradation.

Broaden the commodity coverage of re-
search to include research on the pro-
duction and marketing of crops that have
significant potential as export crops and/

or commercial development within the
country. Criteria will be needed to focus
resources and avoid simply overlaying new
mandates on an overly diffuse research ef-
fort. Nevertheless, there is growing interest
in the production and marketing of nontra-
ditional exports, and some evidence (for
example, Uganda) that programs of this
sort can be both practical and successful.

Make decisions on country and institu-
tional priorities not only on the basis of
their capability to produce research re-
sults, but also on the capacity to trans-
late research into tangible impactsThis
recommendation goes beyond the case
ISNAR and others made for improving the
organization of NARS and national sys-
tems for delivering technical information to
farmerst® It includes the presence of a
policy and economic environment in which
severe distortions do not inhibit the adop-
tion of recommendations that would be eco-
nomically sound in an undistorted environ-
ment or, conversely, encourage the
development and dissemination of research
results that make sense only in a tightly
protected environment.

In addition, it is important to foster, if



not actively promote, linkages between re-7) Build the identification and assessment
searchers and policy makers, not only be- of impacts into both the organization and
cause such contacts generate better support the conduct of research programs and
for national research programs but also research institutions.In addition to being
because policy makers are often unaware of a practical requirement in DFA countries,
the implications of their actions for produc-  effective impact identification and moni-
tivity and income in the agricultural sector,  toring is key to the development of more
as the Michigan State studies of bean policy efficient national research systetfis.

in Rwanda and cereal substitution policies

in Senegal demonstrate.
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